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CLAIMS 



[Claim(s)] 

[Claim 1] In the process which divides a gasoline fuel into at least two parts by the boiling point, and a 
mode which stratification-izes air supply to two fields in each cylinder at the flash of ignition when an 
engine operates with low and middle load In the approach of having the process which supplies the above- 
mentioned fuel part to an engine combustion chamber separately, and operating a gasoline intemal 
combustion spark-ignition engine The fuel of the boiling point higher than a layer is included by higher 
concentration the 2nd gaseous mixture, the layer of the two above-mentioned fields ~ two adjoining gaseous 
mixture — from a layer — becoming — this ~ two gaseous mixture — while a layer is located near the spark 
plug the 1st gaseous mixture of the layers, it is estranged and located fi-om this spark plug ~ It is set up. the 
2nd gaseous mixture of the above - the average presentation of the fuel in a layer, and the ratio of fuel 
antiaircraft mind ~ the above — so that a layer may perform self-ignition the 2nd gaseous mixture following 
the flash of jump spark ignition of a layer the 1st gaseous mixture It is brought by Ufting of the temperature 
and the pressure which are produced the 1st gaseous mixture as a result of progress of the flame front end in 
a layer, this 2nd gaseous mixture - the self-ignition of a layer — the above - thereby the 2nd gaseous 
mixture of the above ~ the stage of the self-ignition of a layer ~ the above - the gasoline intemal 
combustion spark-ignition-engine actuation approach that predetermined happens from the flash of jump 
spark ignition of a layer [ time ] the 1st gaseous mixture. 

[Claim 2] The approach according to claim 1 by which a fiiel is divided into three parts, i.e., low, medium, 
and a hi^-boiling point part. 

[Claim 3] The method according to claim 2 of having the component of the fuel with which the above- 
mentioned medium boiling point part has the boiling point in the temperature requirement from 40-degreeC 
to 100-degreeC, and having the remaining components of the fuel with which low and a high-boiling point 
part have the boiling point in the bottom and a top from this temperature requirement, respectively. 
[Claim 4] An approach given in either of said claims to which the recirculation of exhaust air is carried out 
extemally or intemally to the above-mentioned engine. 

[Claim 5] It is stratification-ized to the field whose concentration of EGR gas is two, and one layer is the 
approach according to claim 4 that the layer of near and another side is far, to the above-mentioned spark 
plug. 

[Claim 6] the above in which the EGR gas by the side of high concentration is located near [ spark plug ] the 
above - the method according to claim 5 of being located in a layer the 1st gaseous mixture. 
[Claim 7] The approach according to claim 5 by which the EGR gas by the side of high concentration 
separated only a certain distance from the above-mentioned spark plug and which is located in a layer the 
2nd gaseous mixture. 

[Claim 8] An approach given in either of said claims injected as a liquid to the predetermined field of an 
engine suction system so that a fuel part with the boiling point or the highest boiling point of the higher one 
may be attracted [ later ] to a combustion chamber and may form a mixed gaseous layer near the spark plug. 
[Claim 9] The approach according to claim 1 to 7 injected as a direct liquid towards the field near the spark 
plug in the second half part of an engine compression stroke to a combustion chamber so that a fuel part 
with the boiling point or the highest boiling point of the higher one may form tiie stratified charge which 
encloses a spark plug. 

[Claim 10] The approach according to claim 2 to 9 injected into the predetermined field of an engine suction 
system as a condensate object so that the above-mentioned medium boiling point fuel part may be attracted 
[ later ] to the above-mentioned combustion chamber and may form a mixed gaseous layer from the above- 
mentioned spark plug in the place of a certain distance. 
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[Claim 11] The approach according to claim 2 to 9 directly injected as a condensate object towards a part for 
the body of engine cubic capacity to a combustion chamber in the inside of an engine intake stroke, or the 
early stage of a compression stroke so that the above-mentioned medium boiling point fuel part may form 
homogeneous air supply in the place of a certain distance from the above-mentioned spark plug. 
[Claim 12] The approach according to claim 2 to 9 by which the above-mentioned medium boiling point 
fuel part is directly supplied as a steam into the above-mentioned engine suction system. 
[Claim 13] The approach according to claim 2 to 12 the above-mentioned low-boiling point fuel part is 
introduced as a steam, and stops near the spark plug into the above-mentioned engine suction system during 
the engine start up between the colds, and warming-up. 

[Claim 14] In the fuel decollator (30) which divides a gasoline fuel into at least two parts by the boiling 
point, and a mode which stratification-izes air supply to two fields in each cylinder at the flash of ignition 
when an engine operates with low and middle load In the gasoline internal combustion spark-ignition engine 
having a means (17, 18, 19) to supply the above-mentioned fuel part to an engine combustion chamber (100) 
separately The fuel of the boiling point higher than a layer is included by higher concentration the 2nd 
gaseous mixture, the layer of the two above-mentioned fields — two adjoining gaseous mixture ~ from a 
layer ~ becoming — this — two gaseous mixture — while a layer is located near the spark plug (102) the 1st 
gaseous mixture of the layers, it is estranged and located from this spark plug (102) ~ It is set up. the 2nd 
gaseous mixture of the above — the average presentation of the fuel in a layer, and the ratio of fiiel 
antiaircraft mind — the above ~ so that a layer may perform self-ignition the 2nd gaseous mixture following 
the flash of jump spark ignition of a layer the 1st gaseous mixture It is brought by hfting of the temperature 
and the pressure which are produced the 1st gaseous mixture as a result of progress of the flame front end in 
a layer, this 2nd gaseous mixture ~ the self-ignition of a layer — the above — thereby the 2nd gaseous 
mixture of the above — the stage of the self-ignition of a layer — the above — the gasoline internal 
combustion spark-ignition engine to which predetermined happens from the flash of jump spark ignition of a 
layer [ time ] the 1st gaseous mixture. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Gasoline mixture is supplied from a fuel storage tank, and field this invention of invention relates to a 
stratified charge internal combustion gasoline engine with a fiiel decollator. 

[0002] 

Background US 4,205,647 of invention are indicating the fuel decollator which generates "multi-field" 
stratified charge in an internal combustion engine's suction system. A multi-field layer is guessed [ that 
mixing is spoiled by min, and ] when inhalation of air is carried out from an engine suction system to a 
combustion chamber. The aim is generating many pockets of the air supply of a different fuel seed which 
separates irregularly mutually, is located, and is continued and distributed to the whole volume of a 
combustion chamber, and fuel concentration. Although ignition of each pocket may be attained by the spark, 
it must be able to be lit by compression ignition. Separately the pressure wave generated by ignition and 
combustion of fliese pockets differs in a phase small and mutually, and is distributed, thereby, when the 
greater part of the air supply carry out self-ignition at once, it is rapid and the concentrated pressure buildup 
which is the description of the common spark-ignition engine which causes knocking combustion is 
avoided. 
[0003] 

The location to the spark plug of the pocket according to individual is made spatially, in time, and irregular, 
and it will become impossible to repeat it for every engine cycle in the above-mentioned proposal (if it 
exists). Although the pocket near the spark cannot be lit by jump spark ignition when a spark is lit, ignition 
of this pocket may be attained by compression ignition later. When a pocket can light by the spark, the 
pocket which the continuing combustion adjoins is reached, and if the adjoining pocket can also be lit, 
combustion can continue by flame propagation. On the other hand, although flame propagation may stop 
[ the adjoining pocket ] with Lean past **, ignition of a pocket will be attained by compression ignition 
later. Although ignition of these pockets is attained later by big compression of the air supply caused with an 
engine piston, since it spreads to the whole combustion chamber, the pressure wave generated by any one 
combustion of the pocket is very weak, and is not small enough to cause compression ignition of the 
adjoining pocket. 
[0004] 

In the above-mentioned proposal, an ignition stage cannot be used as a dependability **** control means of 
ignition timing of the whole charging. Instead, effective ignition timing of air supply is controlled by the 
average compression-ignition time delay property of each pocket, and it is an engine volume compression 
ratio to decide the stage of a self-ignition eventually. However, when effective ignition timing of the multi- 
field stratified charge of the above-mentioned proposal changes with the components of the temperature in a 
compression stroke, a pressure, and air supply and air supply tend to carry out self-ignition of it, it arises 
always, but when it is within the limits of the engine cycle suitable for ideal thermal efficiency, I hear that a 
problem does not necessarily arise and there is. This should be contrasted with the conventional jump-spark- 
ignition engine or compression-ignition (diesel injection) engine with which ignition timing of air supply 
covers the large range, and may be intentionally chosen into an engine cycle so that it may agree to the 
requirements for ideal tiiermal efficiency by setting up simply by the case at the stage of a request of a spark 
or fuel injection. 
[0005] 

Previous description is due to the original assumption of mixing being spoiled with as by min, and 
becoming, when the inhalation of air of the multi-field layer which was made in the above-mentioned 
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proposal and which is generated in an engine suction system is carried out from a suction system to a 
combustion chamber. Actually, it will be extended and inhalation air supply will be crushed, when an inlet 
valve is passed, and since it will be piled up, united and agitated when it is shut up in an engine cylinder and 
compressed, they cannot almost attain this. The multi-field layer which may exist in a suction system will be 
mixed quite well by breaking of a turbulent flow and a vortex until air supply are caught and compressed 
into a combustion chamber. Conclusively, the above-mentioned proposal is an idealistic theory difficult for 
reappearing actually. 
[0006] 

Object this invention of invention aims at attaining effective and exact control of ignition timing of the 
whole charging in the jump-spark-ignition intemal combustion engine which operates selectively at least in 
the self-ignition mode of premixing air supply in low and a middle load operating state. 
[0007] 

The process which divides a gasoline fuel into at least two parts by the boiling point according to the 1st 
side face of outline this invention of invention, In a mode which stratification-izes air supply to two fields in 
each cylinder at the flash of ignition when an engine operates with low and middle load It is the approach of 
having the process which supplies the above-mentioned fuel part to an engine combustion chamber 
separately, and operating a gasoline intemal combustion spark-ignition engine. The fuel of the boiling point 
higher than a layer is included by higher concentration the 2nd gaseous mixture, the layer of the two above- 
mentioned fields ~ two adjoining gaseous mixture — from a layer — becoming — this — two gaseous mixture 

- while a layer is located near the spark plug the 1st gaseous mixture of the layers, it is estranged and 
located from this spark plug — It is set up. the 2nd gaseous mixture of the above — the average presentation 
of the fuel in a layer, and the ratio of fuel antiaircraft mind — the above — so that a layer may perform self- 
ignition the 2nd gaseous mixture following the flash of jump spark ignition of a layer the 1st gaseous 
mixture It is brought by lifting of the temperature and the pressure which are produced the 1st gaseous 
mixture as a result of progress of the flame front end in a layer, this 2nd gaseous mixture — the self-ignition 
of a layer ~ the above ~ thereby the 2nd gaseous mixture of the above ~ the stage of the self-ignition of a 
layer ~ the above — the predetermined gasoline intemal combustion spark-ignition-engine actuation 
approach of the flash of jump spark ignition of a layer which happens [ time ] is offered the 1st gaseous 
mixture. 

[0008] 

The fuel decollator which divides a gasoline fuel into at least two parts by the boiling point according to the 
2nd side face of this invention, In a mode which stratification-izes air supply to two fields in each cylinder at 
the flash of ignition when an engine operates with low and middle load He is a gasoline intemal combustion 
spark-ignition engine having a means to supply the above-mentioned fuel part to an engine combustion 
chamber separately. The fuel of the boiling point higher than a layer is included by higher concentration the 
2nd gaseous mixture, the layer of the two above-mentioned fields — two adjoining gaseous mixture — from a 
layer — becoming — this — two gaseous mixture — while a layer is located near the spark plug the 1 st 
gaseous mixture of the layers, it is estranged and located from this spark plug — It is set up. the 2nd gaseous 
mixture of the above ~ the average presentation of the fuel in a layer, and the ratio of fuel antiaircraft mind - 

- the above - so that a layer may perform self-ignition the 2nd gaseous mixture following the flash of jump 
spark ignition of a layer the 1st gaseous mixture It is brought by lifting of the temperature and the pressure 
which are produced the 1st gaseous mixture as a result of progress of the flame front end in a layer, this 2nd 
gaseous mixture — the self-ignition of a layer — the above — thereby the 2nd gaseous mixture of the above — 
the stage of the self-ignition of a layer — the above — the predetermined gasoline intemal combustion spark- 
ignition engine of the flash of jump spark ignition of a layer to which it happens [ time ] is offered the 1st 
gaseous mixture. 

[0009] 

It is desirable to divide a gasoline fuel into three parts, i.e., low, medium, and a high-boiling point part. As 
for that medium boiling point fuel part, it is desirable to have the component of the fuel which has the 
boiling point in the temperature requirement from 40-degreeC to 1 00-degreeC, and to have the remaining 
components of the fuel with which low and a high-boiling point part have the boiling point in the bottom 
and a top from this temperature requirement, respectively. 
[0010] 

The medium boiling point part of a gasoline fuel occupies most part (it is 60% of abbreviation at the 
volume) of the fuel volume, and has a research octane value (about 80 RON) quite lower than the average 
research octane value (95 RON) of the whole fuel mixture. When mixed with air, it is easy to carry out self- 
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ignition of this part of a fuel rather than the remaining part, and this invention is made into the thing to 
which only a certain distance separated from the spark plug and for which this part is centralized into a layer 
the 2nd gaseous mixture so that self-ignition controlled by the operating state with this part may be 
performed. 
[0011] 

As for a high-boiling point part, it is common to have a higher octane value (a maximum of 120 RON), and 
to occupy 35% of the fuel volume, when [ in which this fuel part is located near the spark plug ] it is 
concentrated in a layer the 1st gaseous mixture and forms the mixture which can be lit, it can set to all the 
operating states determined by the ignition stage - let dependability **** ignition in a layer, and self- 
ignition after a predetermined time lag which a layer follows the 2nd gaseous mixture be positive things the 
1st gaseous mixture. The latter is because it is compressed by the flame front end to which it goes on in a 
layer the 1st gaseous mixture. Thus, it bums at the stage which whose whole air supply of a cylinder are 
within an ideal combustion period, and suited the best thermal efficiency, and an engine operates selectively 
at least in the controlled self-ignition mode in which NOx excretions are generated very few. 
[0012] 

In the desirable example of this invention, the recirculation of exhaust air is carried out to an engine 
extemally or internally, stratification-izing of an above-mentioned fuel component ~ in addition, the 1st 
gaseous mixture in which one layer is able for the concentration of EGR gas to be stratification-ized by the 
ignition plug to near and two fields where the layer of another side is distant, and the EGR gas by the side of 
high concentration is located near the spark plug ~ the gaseous mixture of the inside of a layer, or another 
side - it can be located in either of the layers and these bring about a different advantage according to the 
present engine performance condition, respectively. 
[0013] 

When the EGR gas by the side of high concentration is located in a layer the 1st gaseous mixture, NOx 
excretions decrease in number as a result of the flame speed of the low speed of a layer the 1st gaseous 
mixture. Furthermore, it is known that the stratified EGR gas containing the activity free radical which is an 
elevated temperature and remained from the previous cycle is effective without the need of increasing an 
engine compression ratio considerably in bringing forward the adjoining self-ignition in a layer the 2nd 
gaseous mixture. On the other hand, when the EGR gas by the side of high concentration is located in a 
layer the 2nd gaseous mixture, hot EGR gas is directly mixed with the medium boiling point fiiel part in a 
layer the 2nd gaseous mixture, and further, it is [ self-ignition ] lifting-easy and carries out it. 
[0014] 

When it is [ low and medium engine load ] under operation and is in the engine speed of the large range, this 
invention is most part of inhalation air supply, and aims at making the self-ignition controlled at the ideal 
stage cause. While the advantage by carrying out self-ignition combustion between such conditions is quite 
low rather than the generated NOx excretions are conventionally generated by the jump-spark-ignition 
gasoline engine, I hear that it is low to same extent as it of a compression-ignition Diesel engine, and it is in 
it. [ of fuel consumption ] 
[0015] 

In the desirable example of this invention, it is injected as a liquid to the predetermined field of an engine 
suction system so that a high-boiling point fuel part may be attracted [ later ] to a combustion chamber and 
may form a mixed gaseous layer near the spark plug. Or a high-boiling point fuel part may be injected as a 
direct liquid into an internal combustion engine towards the field near the spark plug in the second half part 
of an engine compression stroke so that the stratified charge which encloses a spark plug may be formed. 
[0016] 

As for a medium boiling point fuel part, it is desirable to be injected as a liquid condensed to another 
predetermined field of an engine suction system so that it may be drawn [ later ] in to a combustion chamber 
and a mixed gaseous layer may be formed from a spark plug in the place of a certain distance. Or a medium 
boiling point fuel part may be injected by the combustion chamber as a direct condensate object towards a 
part for the body of engine cubic capacity at the inside of an engine intake stroke, or the early stage of a 
compression stroke so that homogeneous air supply may be formed in the place of a certain distance from a 
spark plug. Or a medium boiling point fuel part may be supplied as open steam into an engine suction 
system again. 

[0017] ^ ^ 

the low-boiling point fuel part which occupies about 5%) to (volume introduces only the element of total 
fuel as a steam into an engine suction system - having - the 1 st gaseous mixture ~ a layer - or it may be 
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made together with either of the layers the 2nd gaseous mixture, even if the engine has not warmed up 
thoroughly in the engine start up between the colds ~ Lean - it is advantageous for low-boiling point fuel 
vapor to be mixed with a layer the 1st gaseous mixture, and to stop near the spark plug so that gaseous 
mixture may bum. 
[0018] 

stratified - when EGR is used, the suitable fuel part which should be mixed with EGR gas may be 
introduced into direct EGR gas so that a fuel may stop in the same stratified field as the EGR gas of a 
combustion chamber following EGR gas. 
[0019] 

The self-ignition by which the air supply in a layer were controlled the 2nd gaseous mixture should not be 
confused with generating of the knocking combustion under the heavy load condition in a common spark- 
ignition engine. Knocking combustion should be desirably avoided on account of the very high combustion 
pressure which does breakage to an engine, and a thermal load. Knocking combustion is self-ignition by 
which a part of gas in case an engine operates across the knock limitation in the knock limitation of the 
specific fuel mixture used with the compression ratio of the engine within an engine is not controlled. 
[0020] 

Since combustion pressure and the thermal load are not superfluous, the controlled self-ignition in a low 
load and middle load is safe. It is desirable again the improvement in combustion stability, and on account 
of the cutback of NOx excretions. However, since combustion usually continues without a knock or self- 
ignition till termination while fuel mixture will be considerably less than the knock limitation and will be 
used, the above combustion cannot be obtained in the conventional engine using all the fuel mixture. 
[0021] 

In this invention, a fuel is divided into the boiling point part different, respectively, and when the part which 
has a low knock limitation is desirable in the state of low and middle load, it is used for obtaining self- 
ignition. To heavy load actuation, attendance is possible without the danger of a knock for the whole fuel 
mixture. Furthermore, thereby, this invention becomes able [ the stage of self-ignition ] to be controlled by 
accuracy covering a wide range operating state for ideal thermal efficiency, using jump spark ignition as a 
prerequisite which leads to self-ignition. 
[0022] 

If drawing 2 is referred to to the detailed explanation beginning of a desirable example, this shows the 
engine 10 with the suction manifold 16 which attracts air from atmospheric air using a venturi 12 and the 
main butterfly throttle valve 14. It has the main storage tank 20, and a fuel is attracted by the pump 22 from 
there, and a fuel supply system is supplied to a boiler 30 throu^ a pipe 24. 

[0023] 

A boiler 30 constitutes a part of close endless loop. There are the float 28 and needle valve 26 which 
maintain the level of the fuel in a boiler 30 uniformly in the bottom of a boiler 30, and enough fuels to agree 
in an engine demand are attracted from a fuel tank 20. A fuel is attracted by the pump 32 from the bottom of 
a boiler 30, and is supplied to the fuel rail 34 with which the pressure was applied. The pressure in this fuel 
rail 34 is uniformly maintained by the pressure relief valve 36. The superfluous fuel attracted by the pressure 
relief valve 36 from a fuel rail is retumed to a boiler 30, and is dropped on the heat exchanger unit 40 
currently heated to the temperature of 100 degrees of abbreviation C with the engine refrigerant. Since the 
element of the fuel supplied by the fuel pump 32 for agreeing in an engine demand is only needed, a fuel 
circulates through a loop formation promptly, and as a result, mostly, the whole is evaporated in the 
recirculation and becomes the thing of the fuel which has the lower boiling point from 100-degreeC for 
which it leaves only the hquid of a high-boiling point in the fuel rail 34. Therefore, the fuel injected by the 
fiiel injector 18 from the fuel rail 34 has low volatility, and mainly consists of aromatic compounds which 
have a high octane value among fuels. 
[0024] 

The steam from a boiler 30 passes along the steamy storage canister 42 and a pipe 44, and progresses to the 
compressor 50 which usually operates by the pressure of 10 bar to operating by the pressure of 3 bar in the 
fuel rail 34. The compressed steam is supplied to the high voltage storage reservoir 52 with the cooling fin 
54 which cools a steam to about 40-degreeC. The cooled steam is condensed to a liquid 46 at the bottom of 
the storage reservoir 52, and is supplied to the 2nd fuel rail 56 already connected to the fuel injector 19 of a 
lot with high voltage. If the fiiel injector 19 is opened, the fuel mixture which has the boihng point of 40- 
degreeC to 100-degreeC by the pressure of 10 bar to an engine cylinder will be supplied. The fuel mixture 
mainly consists of heavier paraffin and olefins which have a low octane value among fuels. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/9/2005 



JP,2001-512208,A [DETAILED DESCRIPTION] 



Page 5 of 6 



[0025] 

The steamy part which is not condensed remains as a steam in the loss-of- weight space 48 of the storage 
reservoir 52, and is supplied with high voltage through a pipe 58 and the gas injector 17. If the gas injector 
17 is opened, the maximum volatility part of the fuel which consists of mainly lighter paraffin with a middle 
octane value will be supplied to an engine cylinder. 
[0026] 

In drawing 1 , three fuel injectors 17 which supply low, high, and a middle boiling point fuel part, 
respectively, and 18 and 19 are shown in the location occupied in the suction system of the engine which 
carries out this invention. 
[0027] 

Drawing 1 shows the combustion chamber 100 with two inlet valves and one exhaust valve (the number is 
not attached) which enclose a spark plug 102. The inlet port 104 connected with the valve shown in the 
right-hand side of drawing was designed as a swirl port (swirl port), and has held the fuel injector 19 which 
supplies a medium boiling point fuel part. Through this port 104, the air and the fuel which go circle in the 
direction of an arrow head, and close forms an annular mixing gaseous layer in the periphery of the 
combustion chamber estranged from the spark plug 102. 
[0028] 

The inlet port 106 connected with the valve shown in the left-hand side of drawing contains the non- 
operative valve (de-activation valve) 108 which is closed in low and middle load and is opened during 
heavy load actuation. This port 106 makes a high-boiling point fuel part inject there with the fiiel injector 
18. In addition, the EGR pipe 1 10 is opened in an inlet port 106, and supplies the exhaust air attracted from 
an exhauster 116 through the branching 1 14 which stores the EGR control valve 1 12. Finally, a low-boiling 
point fuel part is introduced into an inlet port 106 through a valve 1 7. 
[0029] 

The non-operative valve 108 is open, inhalation air supply enter equally through both inlet ports 104 and 
106, and there is no inclination for air supply to circle xmder full load actuation. So, air supply are not 
stratification-ized in a combustion chamber 100 by the appearance by which the engine full load engine 
performance is not influenced by the separation in early stages of a fUel, and subsequent recombination, but 
are mixed by homogeneity at it. 
[0030] 

However, if a port 1 06 is made non-operative by closeout of a butterfly valve 1 08 (de-activated), this 
invention will affect fuel allocation under a low load and middle load actuation, annular [ which it circled in 
inhalation air supply counterclockwise by a diagram, the main remaining air supplies entered through the 
swirl port 104 at high speed while entering toward the spark plug 102 at a low speed from the port 106 
where the element of air supply was made non-operative, and was estranged fi"om the spark plug 102 under 
these conditions ] ~ a layer will be formed the 2nd gaseous mixture. While a layer will contain high and the 
low-boiling point fuel part in which EGR gas and both have a high octane value the 1st gaseous mixture, a 
layer will contain a medium boiling point fuel part with a low octane value the 2nd gaseous mixture. 
[0031] 

When a spark ignites, the air supply near the spark plug can light easily, and a flame will separate from a 
spark plug and will be spread in the direction of a path. It sets at the point of the firont end of a flame, and it 
is heated and compressed, and they reach until [ whose air supply have a low ignition-proof threshold ] a 
layer will be lit spontaneously the 2nd gaseous mixture. Althou^ this spontaneous combustion is not 
generating a superfluous pressure buildup or a superfluous thermal load in an engine, since it will decrease 
NOx excretions considerably, it is safe. The 1st gaseous mixture, further, installation of EGR to a layer will 
generate the elevated-temperature activity free radical of a certain concentration which remains from the 
combustion cycle before also promoting the spontaneous combustion in a layer the 2nd gaseous mixture, 
while assisting firing in a layer the 1st gaseous mixture. 
[0032] 

By arranging easily the low-boiling point fuel part which can be lit near the spark plug, it is useful also to 
the start up between the colds, and warming up. 
[Brief Description of the Drawings] 

It explains referring to the following drawings by making this invention into an example. 
[Drawing 1] 

It is the schematic diagram of the engine which bums the fuel divided into a boiling point part beforehand 
different, respectively. 
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[Drawing 2] 

It is the schematic diagram of the fuel decollator which divides a gasoline fuel into three parts, and is the 
theme of the British patent application GB 9721296.No. 3 under connection. 



[Translation done.] 
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